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AMENDMENTS TO 



Claims 1-4 and 23 are pending in this application. A complete listing of the claims 



follows: 



1. (origin 

a medium of 
periodic index contract 
one resonant mode at 
along at least one direction, 
substantially completely 
about 1% of the 

a device directing 
along or parallel to 



ud) A photonic device comprising: 

dielectric material with a substantially periodic one or two dimensionally 
introduced into the dielectric material so that said medium has at least 
a resonance frequency, so that the index of the medium varies periodically 
i, and so that electromagnetic radiation incident upon the medium is 
reflected over a range of frequencies, said range being greater than 
e frequency; and 

electromagnetic radiation towards the medium along a path that is not 
at least one direction. 



• sad 



iginal) 



2. (orij 
holes having diameterfs 



3. (original) 



lattice translation veci 



4. (original) 
varies periodically 
directions. 



adjacent to one 
or two dimensionally 



6. (withe rawn) 



distance between the 
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THE CLAIMS 



The device of claim 1, wherein said medium has a periodic array of air 
of at least 0.2a, where a is the period of the array. 



The device of claim 1, wherein said at least one direction is along a 
or of the medium of dielectric material. 



The device of claim 1, wherein the index contrast of the medium 
atong two directions, and said path is not along or parallel to the two 



(withcirawn) An apparatus comprising at least one photonic crystal and a reflector 
another, each of said crystals comprising a block of dielectric material with one 
periodic index contrast introduced into the dielectric material. 



The apparatus of claim 5, further comprising a device controlling a 
crystal and the reflector. 
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7. (withdrawn) 
to adjust the wavelength 



8. (wi 
radiation transmitted 
distance. 



thdifawn) The apparatus of claim 5, further comprising a detector detecting 
or reflected by the at least one crystal to provide a signal indicative of said 



9. ((withdrawn) The apparatus of claim 5, further comprising a device controlling a 
rotation between the at least one crystal and the reflector. 



lateral shift or relative 



10. (withdi 
radiation transmitted 
lateral shift or relative 



awn) The apparatus of claim 5, further comprising a detector detecting 
or reflected by the at least one crystal to provide a signal indicative of said 
rotation. 



11. (withd- 
therein an array of air 



rawn) The apparatus of claim 5, wherein said at least one crystal defines 
holes. 



12. 

least one crystal has 
0.2a. 



14. (wi 
at least one 

one crystal comprising 

index contrast 

a device conl 

to adjust the wave: 
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The apparatus of claim 6, wherein the device controls said distance 
of radiation transmitted or reflected by the at least one crystal 



(withdrawn) The apparatus of claim 11, wherein the array of holes in said at 
a periodicity a, said holes in such array having dimensions of at least about 



13. (withdrawn) The apparatus of claim 5, wherein said at least one crystal has a 
background reflectivity of at least about 0.5. 



thdrawn) An optical apparatus comprising: 

photonic crystal and a reflective medium adjacent to one another, said at least 
a block of dielectric material with one or two dimensionally periodic 
introduced into the dielectric material; and 

t] oiling a distance between the at least one crystal and the reflective medium 
lengths of radiation transmitted or reflected by the crystal. 
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15. (withdifawn) The apparatus of claim 14, further comprising a detector detecting 
or reflected by the at least one crystal to provide a signal indicative of said 



radiation transmitted 
distance. 



16. (withd-awn) The apparatus of claim 14, wherein the at least one crystal defines 
therein an array of air holes. 



17. (withd: 
at least one crystal h^s 
about 0.2a. 



18. (withe 
background reflectivi :y 



photc 



19. 

at least one 
one crystal comprising 
index contrast i 

a detector detecting 
a signal indicative of 
the reflective medium 



20. (wil 
therein an array of ait holes 



21. 

one crystal has a periodicity 
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awn) The apparatus of claim 16, wherein the array of holes in at least said 
a periodicity a, said holes in such array having dimensions of at least 



Irawn) The apparatus of claim 14, wherein said at least one crystal has a 
of at least about 0.5. 



(withdrawn) A displacement sensing apparatus comprising: 

;onic crystal and a reflective medium adjacent to one another, said at least 
a block of dielectric material with one or two dimensionally periodic 
introduced into the dielectric material; and 

radiation transmitted or reflected by the at least one crystal to provide 
a distance, or of a lateral shift or relative rotation, between the crystal and 



thcrawn) The apparatus of claim 19, wherein the at least one crystal defines 



(witiKfrawn) The apparatus of claim 20, wherein the array of holes in said at least 
a, said holes in such array having dimensions of at least about 0.2a. 



22 (withdrawn) The apparatus of claim 19, wherein said at least one crystal has a 
background reflectivfty of at least about 0.5. 
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23. (origin 
providing a 

causing a substantially 
introduced into the material 
holes having diameter^ 
a scattering strength 
frequencies; 

selecting a dimension 
has a scattering strength 
of frequencies, said ra|nge 



1) A method for designing a photonic reflector or filter comprising: 

diejlectric material; and 

periodic one or two dimensionally periodic index contrast to be 
by introducing into the material a periodic array of air holes, said 
of at least 0.2a, where a is the period of the array so that the material has 
tliereby causing it to be substantially completely reflective over a range of 



24. 
comprising: 

placing at leasjt 
at least one crystal 
periodic index contract 

controlling a 
and the reflective me|iium 
at least one crystal. 



related to said index contrast that is introduced so that the material 
thereby causing it to be substantially completely reflective over a range 
being greater than about 1% of the resonance frequency. 



(withdrawn) A method controlling optical characteristics of an optical device, 



one photonic crystal and a reflective medium adjacent to one another, said 
c omprising a block of dielectric material with one or two dimensionally 

introduced into the dielectric material, said 
distance between, or a lateral shift or relative rotation between, the crystal 
to adjust the wavelengths of radiation transmitted or reflected by the 



25. (withdrawn) 
transmitted or reflect 
or lateral shift. 



The method of claim 24, further comprising detecting radiation 
;sd by the at least one crystal to provide a signal indicative of said distance 



26. (withqn 

placing at 
crystal comprising a 
contrast introduced 

detecting radiation 
indicative of a distaiice, 
and the reflective mddiurn 
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lei st 



into 



awn) A method for sensing displacement comprising: 

one photonic crystal adjacent to a reflective medium, said at least one 
block of dielectric material with one or two dimensionally periodic index 
the dielectric material; and 

transmitted or reflected by the at least one crystal to provide a signal 
or of a lateral shift or relative rotation, between the at least one crystal 
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27. 

two structures 
dielectric material 
material; and 

a device coni 
radiation transmitted 



(withdrawn) An optical apparatus comprising: 

adjacent to one another, at least one of said structures comprising a 
one or two dimensional index contrast introduced into the dielectric 



wi:h 



it rolling a distance between the structures to adjust the wavelength of 
reflected by the structures. 



cr 



with 



28. 

two structures 
dielectric material 
dielectric material; 

a detector detecting 
indicative of a distance. 



(withdrawn) A displacement sensing apparatus comprising: 

adjacent to one another, at least one of said structures comprising a 
one or two dirnensionally periodic index contrast introduced into the 



ani 



29. 

two photonic 
dielectric material wjth 
dielectric material; an|d 

a device controlling 
transmitted or reflect* d 



radiation transmitted 



31. (withdrawn) 



32. 

of said crystals has a 
0.2a. 
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radiation transmitted or reflected by the structures to provide a signal 
, or of a lateral shift or relative rotation, between the structures. 



(withdrawn) An optical apparatus comprising: 

irystals adjacent to one another, each of said crystals comprising a block of 
one or two dirnensionally periodic index contrast introduced into the 



a distance between the crystals to adjust the wavelengths of radiation 
by the crystals 



30. (withdrawn) The apparatus of claim 29, further comprising a detector detecting 
i >r reflected by the crystals to provide a signal indicative of said distance. 



The apparatus of claim 29, wherein the at least one of the crystals 
defines therein an arrfey of air holes. 



(withdrawn) The apparatus of claim 31, wherein (he array of holes in at least one 
periodicity a, -said holes in such array having dimensions of at least about 
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33. (withdrawn) 
a background 



The apparatus of claim 29, wherein at least one of said crystals has 
reflectivity of at least about 0.5. 



34. 

a medium of 
periodic index contract 
one resonant mode 
medium and an amtfient 
medium is substantially 
greater than about 1 % 

a device directing 
the ambient environment 



(withdrawn) A photonic device comprising: 

< ielectric material with a substantially periodic one or two dimensionally 
introduced into the dielectric material so that said medium has at least 
a resonance frequency, said medium having a boundary between the 
environment, so that electromagnetic radiation incident upon the 
completely reflected over a range of frequencies, said range being 
of the resonance frequency; and 

electromagnetic radiation towards the boundary of the medium from 
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